dilution curves is laborious, requiring 20--40 min. of a skilled operator's time. A simple instrument has been devised which permits the determiniaton of cardiac output and central blood volume in less than one min. The computer described in this paper makes use of an electronically-generated curve which is displayed on a CRT and optically superimposed on the actual indicatordilution curve. Three manual controls, used to match the curves, yield the desired parameters. The computer may be used to analyse curves within the following ranges: Curve amplitude (2A)~2.5-10 cm; Period (T) With increasing initial muscle length, the work and power at any one afterload as well as the maximal work and power of the muscle are both increased. At constant initial length, positive inotropic interventions (increased frequency, increased calcium, and norepinephrine) increase the work at any one afterload as well as shift the maximal work potential to a higher afterload. Work performance depends on muscle length, the prevailing force-velocity curve, and the afterload at which the muscle is operating.
(A.) 471. Fine structural changes in heart muscles in relation to the length-tension curve. E. H. SONNENBLICr L D. SeIRO, and T. S. COTTRELL, Departments of Medicine and Pathology, College of Physicians and Surgeons, Columbia University, New York. National Academy of Sciences, 1963, 49, 193-200 . The observations support a "folding" myofilament model for myocardial contraction and are not consistent with a purely "sliding" model. (A.) HEART, RECORDING 472. Recordings of the rate of change of QRS potentials of the electrocardiogram. E. T. ANGELAKOS, Dept. of Physiology, Boston University School of Medicine, Boston 18, Mass., U. S.A. Journal of Applied Physiology, 1962 , 17, 1023 -1025 . Radiotransmission de l'61eetrocardiogramme. F.
BUSSER. Electronique Medicale, 1963, 24, 50-54. Effectuer des mesures physiologiques sur le sujet, sans perturber les conditions d'exp6rinaentation medicale est toujours souhaitable, particuli6rement pour les relev6s d'61ectrocardiogrammes sur un sujet en mouvement. L'appareillage d6crit permet une transmission de l'information par vole radio en modulation de fr6quence; il est remarquable tant par sa simplicit6 que son efficacit6. E. (E.M.)
importance of most electrophysiologic signals is due to empiric relations established between them and disease and gross pathology, the prime requirement for medically useful computer extraction of data is a clear-cut definition of the parameters that have been found to be useful clinically. Methods of extracting pertinent variables from each electrophysiologic signal will vary depending on the clinical value placed on segments of the signal. This study demonstrates, with the electrocardiogram as the model signal, that pertinent variables can be extracted automatically from an electrophysiologic signal when relatively precise working definitions of the useful clinical parameters of the signal are formulated. Sets of relatively precise electrocardiographic measurements were extracted automatically by use of a computer program. For present purposes, that is, demonstration of feasibility, only principal electrocardiographic waveforms and intervals were measured. The present experience shows that the program can be expanded to include any desired electrocardiographic measurement from any lead by relatively minor modification procedures.
Modifications to amplify the program to detect and exclude artifacts or arrhythmic variations also are possible without unduly taxing the project. This model study suggests that similar computer programs will be able to extract data from pertinent clinical parameters from other electrophysiologic signals. With numerical description of these waveforms, and applicable statistical technics, computer analysis will serve the physician as an aid to establish his diagnosis. MANStJRE, Provident Mutual Life Insurance Co., Philadelphia, PA., U. S.A. American Heart Journ., 1962, 64, 805-814 . The time derivative of the electrocardiogram greatly emphasizes the high frequency components, e.g. notches and slurs, which are clearly visible AND ABSTRACTS 591 in the original high fidelity E.C.G. so that they can be read with a high degree of reliability and consistency. In addition, for some individuals, the first derivative reveals high frequency events which are not clearly perceptible in the original. A system with a frequency response flat to 500 cycles per second is necessary for the effective study of these events in the derivative. The optimum paper speed for clear visualization was 350 mm/sec. A paper speed of 200 ram/see, provided all the information, but was more difficult to read. The first derivative was obtained using an operational amplifier, and the circuit was tested and found to differentiate accurately frequencies up to about 500 cps. Two conventional electrocardiographs were also used to record the first derivative. Both gave less information than the original high fidelity E.C.G. or its derivative recorded photographically from an oscilloscope. In the case of one of these instruments the first derivative did add considerable information to that obtainable from the original ECG as recorded on this instrument. IEEE Trans. Bio-Med. Electronics, 1963 , BME-10, 9-12.
The Helmhotz reciprocity theorem for currents in an inhomogeneous conducting media is put into a useful form for the solution of problems such as arise in electrocardiography. Several examples are considered which lead to known results and which illustrate the application of the method. (I.E.E.E.) 487. Current dipole images and reference potentials. R. PLONSEV, Dept. of Electrical Engineering, Case Inst. of Technology, Cleveland, Ohio, U.S.A. IEEE Trans. Bio-Med. Electronics, 1963, BME-10, 3-8 . The paper reviews the application of image theory to the problem of a current dipole in homogeneous conducting medium where the boundary is a plane or circular cylinder, and shows how the technique applies to the case of a radial dipole in a spherical volume. The use of images for arbitrary shaped volumes is then considered. A rough criterion is developed and the approximation checked for the case of a "horizontal" dipole in a sphere. Finally the question of zero potentials is reviewed in the context of the previous work and in general.
(LE.E.E.)
488. Incoordination of the cardiac contraction in clinical conditions; as judged by the Bailistocardiogram and the pulse derivative. I. STARR and S. OGAWA, Dept. of Therapeutic Research, University of Pennsylvania Medical School, Philadelphia, Pennsylvania. Amer. J. ofMed. Sci., 1962, 244, 663-679. 489. Problems of analysing heart sounds and murmurs (II). S. YOSHIRMURA, J. SUGAI, Y. SATO, T. OKAMURA and S. OBATA, Tokyo Jikei School of Medicine, Tokyo, Japan, Med. Electron. Biol. Engng., 1963, 1, 195-202. A study on the standardization of phonocardiography was made, based upon the analysis of frequencyintensity of heart sounds and murmurs using a calibrated microphone system. In order to calibrate the microphone under the same conditions as in actual use, the authors devised a vibrometer whictl provided desirable results. The frequency distributions of various extra sounds and murmurs were classified in four groups, i.e. low, medium, high and medium-high frequency bands. The optimum frequency range of the low frequency band to be registered was from about 25 to 100 c/s, that of the medium frequency band from about 100 to 200 c/s and that of high was above about 300 c/s. The velocity of heart sounds and murmurs had a decline rate of about 12 to 18 dB/oct, in the high frequency range and of 6 to 12 dB/oct, in the low frequency range. The relation between the amplitude frequency spectrum of vibration phenomena and the decline rate of filters was clarified. Based upon these results three filters for clinical use were offered. The validity of the system was demonstrated by anaIysing the results overall responses of the phenomena after passing through these filters.
FOETAL HEART STUDIES
490. Digital computer analysis of fetal heart-rate data. Electron. Biol. Engng., 1963, 1, 189-194 . A review is presented of the techniques and instrumentation developed for isolating and detecting the fetal heart sound and for extracting and recording the fetal heart rate in a form suitable for subsequent analysis by means of a digital computer. In typical experiments some form of stress is applied to the mother and the latency and magnitude of the relative changes in rate dynamics as they appear, first in the mother, and then in the fetus are recorded for future analysis. Two forms :of stress have been tested: one is produced by cigarette smoking; the other by the intravenous injection of atropine. The forms of analysis thus far used have included calculation of running arithmetic means and the normalized auto-correlation and cross-correlation functions. Sample results are presented.
Prenatal diagnosis of congenital cardiac malformation. S. D. LARKS, Marquette
Univ., Milwaukee, Wis., U. S.A. Communications & Electronics, 1963, 64, 426. With new techniques of fetal electrocardiography, it is possible to make prenatal determination of the existence of congenital cardiac malformation in the unborn heart. Complete heart block, and coarctation of the aorta, have been shown. A set of criteria is proposed on the basis of which such prenatal diagnoses can be made. Another proposal is to classify congenital cardiac malformation on the basis of the epoch of origin, in view of the capability of fetal cardiac electrical studies, thus opening exciting new possibilities in the heart disease research. (A.) 492. Etude de qaelques problemes techniques en electroeardiographie foetale. C. SUREAU et R. TROCELLIER, Facult6 de M6decine, Universit6 de Paris, Paris. Med. Electron. Bio. Eng, 1963, 1, 181-188 . L'electrocardiographie foetale directe, par electrodes dispos6es au contact du foetus, fournit les meilleurs enregistrements. Les diff6rents types d'61ectrodes adapt6s aux diverses circonstances obst6tricales sont envisag6s. Cette technique n'est pas utilisable en dehors du travail et il convient alors de s'adresser aux enregistrements cutan6s. Trois problemes sont discut6s au sujet de ceux-ci: (1) l'6ventualit6 de la production artificielle d'un ddcalage du segment ST. (2) L'authenticit6 des "tachyarythmies foetales", qui est raise en doute, les pointes rapides pouvant ~tre des art&acts de contact. (3) La suppression de l'61ectrocardiogramme maternel pour laquelle une technique simple et efficace est propos6e.
PACEMAKERS, DEFIBRILLATORS
493. Artificial cardiac pacemakers for the long-term treatment of heart block. J. G. DAVIES. J. Brit. Instn. Radio Engrs., 1962, 24, 453~59 . Electronic cardiac stimulators using blocking oscillators are described. The units operate (1) through wires from an external unit, (2) internally with external power supply and (3) as a completely self-contained implanted unit which can be controlled from outside the body by inductive pick-up. (I.E.E.) 494. Defibrillation en courant continu. M. KOHN, Electronique Medicale, 1963, 24, 59-60. 495 . The development of a portable defibrillator. W.B. KOUWENHOVEN and G. G. KNICKERBOCKER. Trans. Amer. Inst. Elect. Engrs. IIl, 1962, 81, 428~31 . The only effective way of arresting ventricular fibrillation in a heart, which has been thrown into that condition by an electric shock or other cause, is to send sufficient current through the heart to contract it. A portable external defibrillator has been developed which uses a simulated alternating current of one cycle supplied by capacitor discharges. It has been proved effective in bringing the fibrillating heart to rest, and has not injured a normal beating heart.
(I.E.E,) 496. Biologically-energized cardiac pacemaker. G.H. MYERS, V. PARSONNET, I. R. ZUCKER, H. A. LOTMAN and M. M. ASA, Bell Telephone Labs., Whippany, N.J., U. S.A. IEEE Trans. Bio-Medical Electronics, 1963, BME-10, 83 . Letter to the Editor. 497. An implantable cardiac pacemaker. H. RAILLARD, Electronics Lab., Gen. Electric Cy., Syracuse, New York, U. S.A. World Medical Electronics, 1962, 1, 41-44 Thoracic and Cardiovascular Surgery, 1962, 44, 749-758 and 769-771. (1) Eighty-one dogs were cooled by surface cooling in ice water to temperatures ranging from 19 ~ to 23 ~ C. At these temperatures, atriotomies and ventriculotomies were performed. In 51 cases, part of the procedure was carried out in a closed steel room at 3 ATA, while the animals were ventilated with oxygen; 30 other experiments were performed at normal atmospheric pressure. The advantages of performing cooling experiments under high atmospheric pressure are discussed. (2) In 5 experiments, total cardiopulmonary bypasses were performed in large dogs for one hour, using a 30-disc oxygenator primed with dextran at 3 ATA. Excellent perfusions, oxygen saturations, and oxygen tensions were found, In control experiments, using the same system, serious desaturations existed. Extracorporeal circulation under high atmospheric pressure, using a small extracorporeal circuit, is thought to be of definite value. BioMedicalElectronics, 1963, BME-10, 60-67 . The development of coreless implantable electromagnetic flow probes is reviewed. It is pointed out that their effectiveness demonstrates strict homogeneity of the magnetic field as not being an essential requirement for an electromagnetic blood-flow probe. The flow probe design is reduced to maximum simplicity by relying on one single bent coil for generation of the magnetic field. The single-coil design permits a very wide opening for the introduction of the artery affording with greater simplicity convenience offered by hinged flow probes.
(I.E.E.E.) 506. Study on a platinum blood flowmeter. M. MOCHIZUKI, Research Inst. of Applied Electricity, Univ.
Hokkaido, Japan. Jap. Journ. Med. Electronics & Biol. Engin'ng, 1963, 1, 53-60 . Dissolved oxygen in fluid is reduced on a Pt electrode polarized cathodically. The velocity of the above reaction is chiefly limited by the diffusion of oxygen on the electrode, whereas it is influenced intensively by a stir or flow of fluid around electrode. Thus, by utilizing the relationship between 02 current and flow velocity a Pt flowmeter was designed as a transducer for blood flow. O o current was proportional to the root of flow velocity in a low velocity range corresponding to a laminar flow. In a higher velocity range, however, 02 current increased linearly with the velocity of flow. On the other hand the response time was short in case the flow increased, but it extended to a few seconds when the flow stopped. Therefore, in order to make a transducer for blood flow, it was necessary to shorten the response time, even though the calibration curve could not be made linear. For the above purpose a differential type of ftowmeter was constructed. This transducer had two Pt electrodes facing in opposite directions and it had the merit of responding to two-directional flow, besides the rapid response. By using this flowmeter pressure and flow curves were recorded simultaneously in various points of the abdominal aorta of dogs. The flow curves resembled very closely the curves obtained by an electromagnetic flowmeter. Accordingly, to compare the time relation between flow and pressure in arteries, it seemed better to use this meter, because the elasticity of the arterial wall was not altered by setting the transducer.
(Article in Japanese) (J.J.M.E.) 507. A low-cost portable electromagnetic blood-flow meter system utilizing commercially available devices. D. P. RYAN, Department of Biophysics and Nuclear Medicine, University of California, Los Angeles, Calif.
1EEE
Trans. Bio-Medical Electronics, 1963, BME-10, 57-60 . By taking advantage of readily available industrial devices, used in conjunction with a simple auxiliary circuit, an efficient inexpensive blood-flow measuring system can be obtained. As a further advantage, the preamplifier and demodulator-recorder may be detached and used for other purposes. Flow recordings obtained with this system appear to equal or better recordings obtained with commercial integrated electromagnetic blood-flow measuring systems in regard to both frequency response and noise level. The system also exhibits high reliability and ease of operation as well as portability.
(I.E.E.E.) 508. Coronary inflow and outflow measurement technique in dogs with thorax intact. V. J. WClSLO, Hemodynamics Lab., Department of Physiology, Academy of Medicine, Cracow, Poland. Journal of Applied Physiology, 1962, 17, 927-932 . A new experimental approach for measurement of blood flow in the main coronary vessels is presented. Using specially devised extracorporeal circulatory loops with flowmeters and temporary cannulation of coronary arterial and venous orifices with large-bore, stiff catheters, the coronary blood flow was measured in dogs under almost normal conditions. In heparinized, large dogs under light pentobarbital anesthesia, coronary inflow was determined by directing the blood from the femoral artery through an arterial external loop and a Cybulski blood flowmeter to a one-channeled catheter, introduced via the common carotid artery into the orifice of the left or right coronary artery. Simultaneously, the coronary sinus outflow was measured by inserting a two-channeled catheter into the sinusal orifice via the external jugular vein and right atrium. The catheter blocks this orifice and diverts the outflowing blood, first to the venous external loop, and then directs the return of the blood through a second flowmeter to the right atrium. Coronary flow and other cardiovascular functions were measured and optically recorded. The experiments did not necessitate subsequent sacrifice of the animals.
(A Medizintechnik, 1963, 3, 37-38. (Direct vision laryngoscopy and intubation of the trachea in the new-born). A baby-laryngoscope with straight blade is described. It has been designed and gone through clinical trials in the Department of Bronchology of the Tuberculosis Research-Institute and the Institute for Anaesthcsiology of the municipal Clinicum BerlinBuch. In the new-born the larynx is situated more cranially as compared with the topographical position in adults. In adults, the vallecula glosso epiglottica has the shape of a small groove but this groove does still not exist in the new-born. Under these conditions a laryngoscope with a straight blade is most suitable for babies whilst a curved blade is less suitable and will give good results only in babies over 6 months. The straight blade-baby-laryngoscope had been successfully used in more than 300 endotracheal intubations in babies.
R Physiology, 1962, 17, 877-883 . The resistance of the lower airway was measured in dogs by an adaptation of the esophageal-balloon method. In normal dogs resistance was found to be lower than previously reported values and not appreciably changed by flow or volume. In dogs with increased resistance, induced either acutely by pilocarpine-inhalation or chronically by repeated exposure to phosgene, resistance decreased with increasing volume. However, resistance was not found to increase with increasing flow, supporting the concept that flow in the lower airway is laminar, at least at the flow rates studied. This changing resistance observed during tidal breathing suggests that a single value for resistance cannot adequately describe the dynamic mechanical behavior of the lung under conditions of increased resistance. The technique described for measuring lower-airway resistance may be useful in the evaluation of the bronchomotor effects of drugs.
(A.)
PUMP OXYGENATORS 512. Eine Zweikreis-Herz-Lungen-Masehine. M. YON ARDENNE und W. GUENDEL, 25a-31, P1attleite, DresdenWeisser Hirsch, Germany. Medizintechnik, 1963, 3, 45-50. (A two-circuit heart-lung-machine). The Institut Manfred yon Ardenne has developed within the frame of special research missions a two circuit heartlung-machine, which has been mounted in the surgical clinic of the Medical Academy Dresden and had been under successful trials on animals. With the two circuit heart-lung-machine which consists of a combination of two modem heart-lung-machines with 4 roll pumps it is possible to withdraw continuously and exchange the blood of a connected hypothermic animal by a blood substitute and afterwards to restore the pre-existing state by reinfusing. The gas exchange in the extra corporal circulation is effected by a disk-oxygenator. The bloodsubstituting fluid is saturated with oxygen under positive pressure by means of a foam lung. The filling volume of the blood-carrying part of the entire device which is described in detail amounts to 2, 9 to 3 liters including the tubing system. It is possible to use the two circuit heart-lung-machine like a simple heart-lungmachine in one circuit operation.
R Sciences, 1962, 96, 939-955 . The CO 2 absorption curve of blood depends upon the oxygen saturation of hemoglobin. Similarly, the so-called oxygen dissociation curve of blood depends upon the pH. Let us, to illustrate the problem, fix our attention on the COs absorption curve of (whole) blood. In the mixed venous blood (coming to the lungs), the oxygen saturation is about 70 per cent, while in the arterial blood (leaving the lungs), this value is close to 100 per cent. It thus follows that during the passage of blood through the lung capillaries, the "point" in the CO s concentration-CO2 pressure diagram traces a path from the venous CO2 absorption curve, (saturation 70 per cent), to the arterial COs absorption curve (saturation near 100 per cent). This path is commonly called the physiological COs dissociation curve. The form of this curve has been a matter of speculation until quite recently, and has been assumed by many workers to be nearly a straight line. It is the purpose of this study on the theoretical analysis of the nature of (1) the physiological CO2 dissociation curve, (2) the physiological oxygen dissociation curve, (3) the simultaneous diffusion O3 and CO2 along the lung capillary, and (4) Medicine, 1962, 33, 714-721 . An aircrew hypoxia-warning system has been described in detail. In-flight data obtained with this system during evaluation procedures carried out in an F-100 type research aircraft are presented. The warning system and the evaluation data are discussed in terms of some of the important operational features and requirements.
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The device is shown to give satisfactory warning of any situation tending to lower mask oxygen pressure below a given preset critical level. (1) un syst6me de "trigger",--(2) un syst6me de r6alisation de moyennes d'enregistrement.--(1) Le "trigger" est obtenu par une modification de la m6thode d6crite autrefois par Turton. La sortie d'on canal EEG est reti~e aux plaques horizontales et verticales d'un oscillographe cathodique. Les signaux destinas ~ ces derniares passent par un filtre qui daplace de 90 ~ la phase des ondes de fr6quence de 1-16 c/s. Ainsi, le point cathodique ddcrit un cercle. Une "cellule photo61ectrique", mise sur l'6cran de cathodique, donne un signal 61ectrique chaque fois que le point la traverse. Ce signal est utilis6 comme "trigger" : --(2) Le "trigger" est utilis6 de deux fa9ons: (a) pour d6clancher le balayage d'un second oscillographe cathodique; I'EEG primaire est reli6 it la d~flection verticale de cet oscillographe; par superposition (suivant la m6thode de Dawson) on obtient l'inscription de la function d'autocorr61ation; --~(b) pour d6clancher un appareil de calcul de moyennes quelconque; de cette faqon, une forme d'"auto"-corrdlation moyenne est obtenn.--En obtenant les moyennes d'un canal autre que le canal utilis6 pour le "trigger" on obtient une forme de "cross" correlation. Bio-Medical Electronics, 1963, BME-10, 48-56 . Some important requirements are outlined for future research on the nervous system if more complex details are to be determined and effectively applied to engineering systems. In particular, these include the development of more precisely controlled and accurate complex stimulus-response experiments, the rapid analysis of characteristically noisy records for the detection of fine detail responses and the intensive correlation of such experiments with adequate theoretical modeling. An "on-line" remote computer station used in conjunction with a central data processing system is described which facilitates the above objectives. This biological control and data processing system is designed to control and accurately record complex multistimuli multiresponse experiments, rapidly digitize pertinent information, send this to the central computer and also receive back analyzed results in graphical form.
( America, 1962, 34, 562-570 . Auditory nerve responses to short bursts of acoustic noise have been recorded by gross electrodes. For moderate stimulus intensities the amplitude of the response is independent of burst repetition rate for rates below approximately 10/sec. The curve of response amplitude vs rate then decreases except for a small "bump" in the curve near 600/sec. Synchronized responses were detected for repetition rates as high as 3000/sec by an average response computer. These data have been considered in terms of a model that accounts for the overlapping of the response waveforms. In terms of this model, the neural activity decreases monotonically with increasing rate above the rate 10/sec. 1963, Mar., 21-22 . Cette 6tude traite d'une masse de neurones orient6s dans l'espace paraU61ement ~t tree m~me direction. Outre les propridt6s traditionndles de communication par synapses, on a donn6 A la liaison inter-cellulaire des propridt6s g6om6triques assez simples, tdles qu'une information pr6sent6e sur la couche sup6rieure puisse se propager a l'int6rieur de la masse sans 6tre totalement d6truite. Les propri6t6s de transmission sont les suivantes: les influx aboutissant/t une m6me cellule sont sommables alg6briquement, chaque influx 6rant compt6 pour " § 1" s'il se comporte comme une excitation; "--1" s'il inhibe la cellule r6ceptrice. L'excitation est proportionelle ~t la quantit6 cos ~--cos eo off e ddsigne l'angle que forme le rayon issu d'une cellule ayant r6agi /~ la cellule qu'elle excite avec la direction des neurones, eo etant un angle param6tre inferi6ur ~un droit. Une cellule ne peut agir qu'/t l'int6rieur d'une sph6re de rayon d. Enfin, pour qu'une cellule r6agisse de fa~on significative, c'est-A-dire pour que la r6action d'une cellule puisse ~tre attribu6e aux cellules qui la pr6c6dent, il est n6cessaire qu'un seuil d'excitation soit d~pass6. A ce moment, le calcul montre qu'une distribution plane d'influx se transforme en une suite de plans de cellules excit6es contrastant avec le reste du volume qui est fortement inhib6. Ces effets de localisation et de diff6renciation de la masse que l'on peut faire apparattre aussi bien sous des hypotha~ses g6om6triques plus g6n6rales, permettant de d6crire le comportement d'une masse de neurones par rapport une excitation. Au repos, les cellules sont/~ l'6quilibre. Une certaine activit6 accidentelle cst possible. Elle est de caract6re strictement al~atoire et elle est contr61de par des processus d'auto-r6gulation. Une excitation suffisamment importante fait apparaitre un r6gime forc~ de et al. 1961) , trackless, focal lesion restricted to the irradiation target develops within 30 min. The length and diameter of the lesion and log. duration of irradiation are also related linearly. The dimensions of the lesion are similarly related to intensity of irradiation and are limited by "saturation" or occurrence of haemorrhagei 2, Two or more pulses of ultrasound sum, the degree of summation being inversely related to the length of interval between consecutive pulses. The resultant lesions are more spherical than lesions of comparable volume resulting from a single pulse. The optimum pulse interval is about 1.0 sec. Dosage-lesion relationship is similar to that of single pulses but the maximum size of lesions that can be made without occurrence of haemorrhage is larger. 3. Dosage-lesion relationship is similar to that of single pulses but maximum size of lesions that can be made without occurrence of haemorrhage is larger. 3. Dosagelesion relationship is influenced by the temperature of the brain and also (but to a lesser degree) by the intracranial circulation. The grey matter is less susceptible to destruction by ultrasound than the white matter and this is attributed largely (but not wholly) to its greater vascularity. 4. Attention and refraction of the ultrasonic beam in its passage through neural tissue can be easily measured and compensated. 5. A pre-selected (grey or white) target in any location within the cranium can be destroyed accurately. The probability of accurate lesion placement is restricted only by the variability in the stereotaxic location of the structure itself. 6. Use of methacrylate as an "artificial brain" provides a quick and simple method for comparison of intensity and evaluation of other variables (Lele, 1962 a, b pharrnacol, neerlandica, 1962, 10, 353-377 . A new method to produce controlled and predictable brain lesions is described. The method employs high frequency electrical coagulation, with a 2 mm electrode with a built-in therrno-element to compare the actual temperature of the tissues with a preset maximum temperature. The cornparator drives a servomechanism which actuates a load-independent generator to heat the tissues up to the preset maximum temperature. The size of the lesion depends on the preset maximum temperature. Constructional details of the Coagulator are given. A theoretical analysis is given: (a) to develop a relation between size of lesion and maximum temperature; (b) to interpret the experimental data in terms of specific resistance, thermal conductivity and circulation of brain tissue. Experiments with egg white were in good agreement with the theoretical analysis. A small 0.5 mm electrode has been constructed for experiments with small laboratory animals. The method gives good results with patients, as to removal of symptoms, avoidance of somnolence and confusion, overall postoperational condition and time of release from the hospital. Report, No. 5848, 1962, 20 pp. It has been hypothesized that if a photic stimulus is applied to a subject at the proper time during each cycle of his alpha rhythm, the alpha ryhthm will be reinforced. Electronic analog equipment has been designed and constructed, giving the experimenter the necessary control of the phase of the stimuli. The input signal to this equipment is obtained from the amplifier of any one of the eight channels of the EEG recorder. A 10-microsecond output pulse (adjustable from 0 to 60 volts) triggers a photolamp placed directly in front of the subject's closed eyes. The resultant photic stimulation presumably modifies the alpha rhythm, thereby completing a closed feedback loop. In tests using a simulated alpha rhythm signal consisting of a sinusoidal waveform, the phase of the output pulse was adjustable to an accuracy of better than 1 per cent. The phase jitter was about 0.1 per cent. With a more realistic test signal consisting of a sine wave mixed with lowfrequency noise (signal-to-noise ratio of about 5) the phase jitter increased to about 1 per cent.
N.R.L.
(A.) 533. A simple method for production of trackless focal lesions with focused ultrasound: physical factors. P. P. LELE, Massachusetts General Hospital, Boston, Mass., Physiol., 1962, 160, 494-512. 1 . A simple and stable but flexible system of generating a single beam of focused ultrasound for production of trackless focal lesions in the central nervous system of the experimental animal is described. 2. Calibration of the intensity of ultrasonic irradiation is made by direct measurement of the radiation pressure of the focused beam. 3. Adequate irradiation of strain-free methacrylate produces permanent egg-shaped lesions within the plastic. These are easily visualized by polarized light and are invaluable for making rapid functional tests of the equipment. (A.) 534. Application of audiofrequeney for anaesthesia of animals. J. E. THOMPSON. I.E.E.E. Convention Record, 1962, 10, 163-168 . In seeking an improvement in the existing methods of preslaughter anaesthesia of meat animals, a programme of research was undertaken, in which sine wave audiofrequency currents were applied to the animal's head in the region of the skull overlying the frontal portion of the brain. The frequency, amplitude and duration of application were varied. The ability of this type of current to render an animal unconscious was found to be frequency dependent, as well as requiring a minimum value of amplitude and duration. polished and untreated EEG scalp electrodes were tested for electrical noise and distortion effects on transmitted signals. All electrodes were specially prepared from fine silver stock. Lead wires were connected by crimping, without the use of solder. Coin silver and commercially prepared electrodes were also tested. Measurements were made using electrode cream as the electrolyte. It was concluded that polished electrodes were equal in all respects to chlorided electrodes and that it was much simpler to polish than to chloride electrodes. Electroenceph. clin. Neurophysiol., 1963, 15, 115-117. A system of electrode placement is suggested for use in infants, with a smaller number of electrodes than in the 10-20 system. The anatomical relationship of the electrode placement was studied radiologically in 28 infants. From the positions of the electrodes as seen in plain skull X-ray films, their topographic relationship to the various parts of the brain was estimated.
( Newsletter, 1962, 8, 3-14. On the basis of the resonance theory it was predicted that the microvibration amplitude would be a better measure of the general level of muscle activity than the more localised EMG and therefore, considering the conflicting and indeterminate results of earlier work in this field, might be of unique value in differentiating psychiatric groups. This it does at a high level of significance.
(P.N.) 253-268. Theoretical problems dealing with concepts of systems and behavior were encountered during experimental studies of social behavior of monkeys. A discussion of general problems concerning description and measurement of behavior of natural systems is presented, with emphasis on higher systems and a particular experimental situation. Conclusions are as follows: 1. It is recognized that behavior of a system is always interpreted in terms of the behavior of another system: the human observer. Understanding of the relation between concepts and the actual behavior of the observed natural system is necessary. To this end, concepts of universal continuum, environment, system, events, background, stimulus and response are discussed. 2. Natural systems are conceived as a scale of growing complexity, forming a continuous line from elemental particles to man, or as levels of basic systems (atom, molecule, protist, organism) regulated by their own sets of laws. These linal and level concepts are complementary. 3. Environment and system appear as relative in some cases and absolute in others; the absolute and relative aspects are complementary. 4. Four main subprocesses are distinguished in the general process of stimulation of higher systems: (i) input-reaction of the receptors to external events; (ii) throughput-simple neurophysiological changes in the system directly induced by the input; (iii) transputneurophysiological and psychological transformations of the throughput (perceptions, emotions, concepts, memory, etc.); (iv) output-changes induced in the effectors of the system. 5. Natural systems cannot be completely known, but recurring behavior can be defined, measured, and submitted to logical and mathematical treatment. 6. Measurement of behavior presupposes a definition of the system to be measured; definition of categories of behavior, temporal units, and spatial units; and logical rules of homogeneity for sorting the data and comparing measurements and categories. Simple behavioral units include:
MUSCLE MECHANICS AND PROSTHESIS
Correlations between different units of behavior, space and time can be established with different criteria of homogeneity to yield different sets of complementary results from the same data. 8. The expression of part of behavior in mathematical terms offers greater accuracy than descriptive methods and the possibility of processing data by means of computers. 9. The process of interpretation and decoding by an observer of the messages of a natural system depends upon: (i) actual behavior of the considered system; (ii) techniques of observation and experimentation which yield the raw data; and (iii) theoretical and technical processes pf analysis, synthesis and integration of the data. (A.) 552. Measurement of physiological response to film. E. LEVONIAN, Univ. of Calif., Los Angeles, Calif., U. S.A. Psychophysiology Newsletter, 1962, 8, 16-23. The design considerations and brief specifications have been given for a system intended to measure physiological reactions of members of a motion picture audience. This measurement system involves the recording of data in the classroom and the transfer of data to the computer. Recording in the classroom is accomplished with a projector-synchronized commutator and a magnetic tape recorder. This combination allows 180 recording channels with a total sampling rate of 2160 samples/second and a maximum sampling rate for any one channel of 360. Minor modification of the system would double the channel capacity and quadruple the sampling rates. Transfer of data to the computer is accomplished with a magnetic tape recorder and a voltage-to-digital converter. The rate of transfer is determined by the selected tape speed; a representative transfer rate is 360 data points per second. The capacity, accuracy, and flexibility, of this measurement system make it suited to some types of psychophysiological studies.
(P.N.) 553. Characteristics needed in a recording and print-out system for psychophysiological research. L. L. MAYS. Psychophysiology Newsletter, 1962, 8, 9-15. 554. A stimulus-brain feedback system for evaluation of alertness. T. MULHOLLAND and S. RUNNALS, V.A. Hosp., 200 Springs Rd., Bedford, Mass,, U.S.A.
Journ. of Psychology, 1962, 54, 69-83 . A simple electronic apparatus so filtered the EEG that selected frequencies in the alpha range (recorded from parietaloccipital locations) automatically caused a stimulus to occur. When alpha was then suppressed, the stimulus was automatically removed. When alpha reoccurred the stimulus automatically occurred again, etc. During this feedback stimulation the following phenomena were observed: (a) alpha tended to occur in a series of short "bursts" separated by periods of no-alpha activity; (b) the changes of duration of the alpha component and the non-alpha component over time were not necessarily inverse. Durations of alpha increased slowly while durations of no-alpha decreased rapidly and then decreased more slowly. In some individuals the alpha bursts became shorter during feedback stimulation while no change was evident for the no-alpha durations. The variance of the alpha component showed a marked decrease while the variance of the no-alpha durations showed less decrease during feedback stimulation for some individuals; (c) for a small group of Ss tested here the temporal pattern of alpha and no-alpha response durations was significantly different for conditions of viewing and silently counting feedback flashes (more attention) compared to simply viewing the feedback stimulus. In general "alpha" durations were shorter, "no-alpha" durations longer and the variance of "alpha" duration was reduced during the period of internalized, silent counting of the stimulus; (d) the distributions of response durations were not Gaussian; (e)non-random variation of successive response durations sometimes occurred; (f) patterns of hypo-and hyper-alerting were described; (g) the hypothesis that the system fractionates "phasic" alerting reponse latencies from "tonic" and "phasic" alerting response durations was presented; and (h) some applications of the system to the study of "habituation" and "attention" and the effect of psychopharmacologic agents on these processes were suggested.
( Eleetroenceph. din. Neurophysiol., 1963, 15, 105-114. An experiment was performed to verify a previous finding of a positive correlation (0.81) between response time and period of the EEG. Details of this relationship, with reference to age and to a hypothesis concerning the function of the brain-wave cycle in simple behaviour, were investigated. Reaction times and average period of the EEG, recorded in the interval of time between stimulus and response, were determined for 100 subjects ranging in age from 28-99 years. The major results were: 1. The previous finding was confirmed. In the present study a correlation coefficient of 0-72 was obtained between average reaction time and the average period of the EEG. 2. Excluding age from this relationship through the use of partial correlation, scarcely altered this coefficient. Age as a factor in the obesrved correlation was, therefore, ruled out. 3. A highly significant positive correlation was obtained between age of the subjects and the average period of their brain waves. 4. A low but statistically significant positive correlation was found relating average reaction time and age. This positive coefficient vanished and became negative when brainwave period was "partialled out". It was inferred, therefore, that EEG frequency is the central nervous system factor behind age-associated slowing in response time. 5. Evidence derived from data of each subject taken singly showed the presence of a positive correlation between brain-wave period and reaction time in individualsubjects. 6. Taken as a whole, the data support the hypothesis that the brain-wave cycle is the basic unit of time in terms of which a response is programmed by the central nervous system.
(E.E.G.) 557. A system for recording and processing psychophysiological and behavioral data. B. TURSKY, H. Newsletter, 1962, 8, 24-30 . The attthors have discussed some problems in handling and processing continuous data. On the basis of their knowledge of the state of the electronic art and economic considerations, they have recommended a system which will certainly be adequate for the next several years. With the experience and information gained from such a system, new emphasis and direction may then be determined in applying electronic techniques to research in psychiatry, psychology, and medicine. The greatest single advantage of the system as described is its flexibility. The data may be displayed on the dynograph or on the oscilloscope and camera, either in line or off line. Analysis can be almost immediate by using analog devices allowing the researcher the possibility of a quick exploration of a hunch. An idea so tested out can then be handled digitally by a computer, and the computer to be chosen depends on the number of operations involved and the cost. Later on, analog devices may be added to do a specific computing job more efficiently. The system is also flexible in that investigators with different kinds of research preference may still utilize aspects of it. Those who like to work closely with their data can work with such elements as the oscilloscope, camera, FM recorder, and analog devices. Others, perhaps in larger scale hypothesis-testing studies, can work mainly with the digital information that is produced off line.
LEIDERMANN and D. SHAPIRO. Psychophysiology
(P.N.) 558. Engineering perspectives in the analysis of behavior. Record, 1962, 10, Pt. 9, 103-110 . The behavior of organisms is largely under the control of its consequences. By programming consequences according to a certain plan, which is termed a reinforcement schedule, behavior can be obtained from the organism that is stable and that follows a certain form which arises from the nature of the reinforcement schedule. The problems that are of interest to engineering science have to do with the properties of the schedules themselves, such as inherent periodicities and sequential dependencies, and the description of the resulvant behavior as time series with stochastic features or finite Markov processes.
B. WEISS. LE.E.E. Convention
( After a brief review of some of the known facts about the acoustic-mechanical functioning of the ear, the most important methods of loudness determination in use to-day are outlined. The graphical method due to ZWICKER, the arithmetic loudness addition method due to STEVENS, and the determination of PN db (perceived noise level) due to KRYTER are described and applied to two different types of noise spectra. The use of weighting networks for sound level measurements and a special N-curve for the measurement of PN db are briefly discussed. Finally some important noise and hearing damage criteria are summarized. The cases summarized here indicate that collapse of the external ear canal during audiometry may lead to spurious audiograms. The error in these audiograms may be sufficient to affect the diagnosis and treatment of a given patient. The presence of a collapsed canal does not necessarily reveal itself by inconsistency of response; tuning fork tests and clinical observation are necessary checks on audiometry. Apparently the phenomenon of collapse of the ear canal during audiometry is somewhat more common than the initial report by Ventry, Chaiklin, and Boyle indicated. The average error introduced by collapse of the canal appears to be of the order of 10 to 15 db. and it is greatest at 2,000 eps. Thus, an improvement of 10 db. or more at 2,000 cps when a stopple is introduced and the patient retested by routine audiometry should provide a reliable sign of a collapsed canal. Partial collapse or collapse affecting only some frequencies is possible but not typical. Careful professional interaction and clinical observation by both otologist and audiologist are again emphasized by the appearance of this phenomenon.
(A.) 563. Angular localization. A clinical test for investigation of the ability to localize airborne sound. B. NO~LUND, Univ. of G/3teborg, Sweden. Acta oto-laryng., 1962, 55, 405424. The investigation was carried out to develop a method for directional audiometry that will provide a test of the different functions in angular localization. The method has the following properties:
(1) What we have called "physiological directional hearing", i.e. the ability to angular localization of a sound source in a free field, can be estimated. (2) Defective ability to discriminate interaural time, phase and intensity differences can be detected individually. The sources of error of the method are carefully investigated with the aid of an artificial head. In future work this method for directional audiometry will be tested clinically in order to estimate the value angular localization may have for the topical diagnosis of hearing defects.
(A.) 564. L'audition. S. THOMEL1N, 65, rue de Richelieu Paris, France. Electronique Medieale, 1963, 23, 13-18. Les progr6s importants r6alisds duns tous les domaines de l'acoustique au cours des derni6res ann6es out eu des r6percussions notables sur le diagnostic et la prothbse de Ia surdit& Cette 6tude gdn6rale qui sera publi6e en deux parties, constitue une introduction ~t la physique acoustique, /t la physiologic de l'ou~e, aux diff6rentes surdit6s, et aux audiogrammes.
E Journ., 1963, 3, 65-78 . Mainly the skin senses touch and warmth have been investigated. It is shown that the decision model describes the experimental data better than the threshold model. The experiments lead to the assumption that an internal noise exists, which is a neural activity being undistinguishable from the neural activity caused by a small stimuli and which adds to the neural activity caused by the stimulus. The probability distribution of this internal noise can be considered to be gaussian. The relation between stimulus and neural activity is alinear for the touch sense. The question of whether noise of a multiplicative nature must be assumed is discussed. (A.) 574. An electrothermal stimulator for sensory tests. P. P. LEL~, Dept. of Neurosurgery, Mass. Gen. Hosp., Boston 14, Mass., U.S.A. J. Neurol. Neurosurg. Psychiat., 1962, 25, 329-331 . In a previous investigation of cutaneous thermal threshold it was found that although thresholds to contact warmth and cold stimuli in terms of a fixed temperature scale were extremely labile, they were consistently related to the skin temperature at the site under test (Lele, 1954) . Thus thresholds measured in terms of degrees above or below the skin temperature at the test site remain more or less constant over a wide range of skin temperatures. A subsequent study of the reaction times to cutaneous thermal stimuli led to the conclusion that for thermal stimuli it is essential to express stimulus intensities by measuring them from and in terms of the threshold intensities and not from an absolute zero since only then can legitimate comparisons between different areas, different sessions, and different subjects be made (Lele and Sinclair, 1955) . Little attention has been paid to these facts in the past and perhaps some of the numerous discrepancies in work on skin sensation stem from this cause. Moreover, convenient instruments for conducting thermosensory examinations in this manner are not readily available. The electrothermal stimulator described below was designed to fulfil this need and provide an instrument which would enable the application of warm or cool stimuli of different sizes and shapes and of desired (physiological) intensity to the skin, irrespective of the differences in the surface temperature of the skin at different sites. Aeta Physiol. Pharmaeol. Neerlandica, 1962, 10, 378-390. A very sensitive photoplethysmograph is described, which uses scattered light and a photosensitive cadmium sulphide detector. The principles of the instrument are discussed. The overall dimensions of the detectorscattereye are 14 • 16 • 24 mm and the weight is only 13 grams. This makes it possible to investigate the circulation in any part of the skin and the range of applications of photoplethysmography is extended by the increased sensitivity. The influence of the contact pressure between skin and scattereye on amplitude and shape of the photoplethysmogram of the finger is investigated and explained. Up to about 40 mm Hg the amplitude increases and the dicrotic top becomes lower and more pronounced. Above about 40 mm Hg the amplitude decreases, to disappear when the systolic pressure in the supplying arteries is attained, and the dicrotic top disappears gradually. A contact pressure between 10 and 40 mm Hg is optimal. The amplitude of the pulsations in the finger, as measured by means of the scattereye, is of the same magnitude as those measured by means of volume-plethysmography or electrical impedance plethysmography.
576. Vol. 4, Pt. 9, 8, (1956) ). This system inherently provides more information about the distribution of radioactivity in the head in less time than existing scanners which use one or two detectors. A stationary circular array of 32 scintillation detectors scans a horizontal layer of the head from many directions simultaneously. The data, consisting of the number of counts in all possible coincidence pairs, is coded and stored in the memory of Two-Dimensional Pulse-Height Analyser. A unique method of displaying and interpreting the data is described which enables rapid approximate analysis of complex source distribution patterns.
( Coloured photographs and films have therefore a great importance for medical teaching. The eolour photography has its own laws and even more the composition of a coloured moving picture. The purpose of the filmical interpretation of surgical procedures has to be adapted to the section and shade of the presented phase of the operation. The sequences and insight in the most important parts of the site of surgery have to be determined. Care should be taken to avoid shadows in the depth of the wound which may cause the loss of important details of the operation. Light reflections should also be avoided because of disturbances of certain scenes of the operation. Mistaken colours are dne to differences in lighting. To correct them requires much care and attention from the side of the filming. These corrections have mostly to be performed under aggravated conditions. The Zeiss operating-room lamp with photographing device meets almost all requirements, has many advantages and only few drawbacks. Technical questions are specially stressed The behaviour of the filming team is of importance, care should be taken not to disturb the course of the operation. Some of the physical and biologic principles underlying development of cryogenic neurosurgery have been reviewed. Use of extreme cold for creation of physiologic inhibition or for production of lesions within the brain or other tissues is dependent upon known physical laws. Consequently, the method is scientifically controllable or modifiable. It potentially fulfils all of the criteria for an ideal means of inhibiting or destroying nervous tissue. These criteria are: reversibility, sharp delimitation, avascularity, flexibility, safety, simplicity, and rapidity of application. Lesions which are produced by rapidity freezing of biologic tissues are spherical, avascular, and sharply delimited from adjacent normal nervous tissue. The lethal effects of freezing are due to rapid removal of water from solution with subsequent dehydration and toxic concentration of electrolytes; crystallization with rupture of cellular membranes; denaturation of lipidprotein molecules within the cell membranes; thermal shock; and vascular stasis. It is on the basis of these principles of cryogenics and cryobiology that we have developed a system for cryogenic cooling and freezing of biologic tissues which may be used for localized physiologic inhibition or lesion formation in the central nervous system.
( (1)). The testmanufacture of new medical appliances which are requested for special purposes in research work for limited use at special clinics and institutes cannot fall within the domain of industry for economical reasons. Special research departments operated by clinics or related institutes with test laboratories and workshops have stood the test of time and are of importance. In the first part of this paper, purpose and method of measurements of specific conductivity of the brain during surgery for the diagnostics of space requiring pathological processes are discussed, and a measurement device designed for this purpose is described. As method of measurement, the direct indicating bridge method and use of least measurement voltage and a frequency of 1000 cycles has been chosen.
R Medizintechnik, 1963, 3, 90-93 . (Technique of conductivity measurements during operation for diagnostic purposes (II)). The technical details of the curcuit of the measuring device have been given in part I of this paper. The sounds which are used for the measurement during brain surgery bear at the front part 2 measuring contacts made of platinum at the tip of the sound and a measurement-ring being isolated and placed behind the tip. The thickness of the sound amounts to 1.5 ram. The measurements are carried out under sterile conditions after the opening of the dura. The specific tissue resistance of the individual kinds of tumours distinguish significantly from the values of measurements obtained from normal brain-tissue, normal brain tissue of children shows in correlation to the respective water contents which is depending on age different specific tissue resistances for every age. By means of the measurements of the tissue resistance an exact diagnosis concerning localization and extent of a brain tumour can be made, however in a restricted way concerning the kind of this mmour may correspondingly be defined in degree by the values of the measurement of the specific tissue resistance. Further investigations should contribute to the establishment of a diagnosis concerning the kind of tumour during surgery. Pharmacological effects at the brain tissue should also be investigated by means of the measurement of tissue resistance.
( Dermatology, 1963, 40, 127-132. (1) The effect of ultraviolet irradiation on the melanocytes and melanin in the skin of the anterior abdominal wall was studied in six pure black and six pure red male guineapigs. The melanocytes were identified by using the dopa reaction.
(2) The ultraviolet source consisted of a mercury vapor lamp emitting light rays of wavelengths between 2,300 ]~ units up to the infra red range. The source was situated three feet above the skin and a daily treatment of five minutes duration was given for five days a week for four weeks. (3) Melanogenesis was greatly stimulated as shown by the increase in the amount of melanin present in the melanocytes, the increase in the size of the melanocytes, the longer, wider more complex dendritic processes and the great increase in the amount of free melanin. The population density of the melanocytes rose considerably as a result of the treatment. Radiologica, 1962, 58, 361-368 . The amounts of blood in the mucosa of the empty and distended stomach were investigated by densitometric measurements after the intra-aortic injection of India ink in living rats. Distension of the stomach appeared to produce a marked difference in the relative distribution of the blood. The significance of these findings in the aetiology of pathologic conditions, such as carcinoma, in human subjects is discussed.
(A.) 622. Studies of gastric motility in chronic, unanesthetized cats: technique and evidence for dissociation. R. A. STERNBACH, Massachusetts Gen. Hosp., Boston, Mass., U. S.A. Psychophysiology Newsletter, 1962, 8, 37-44 . A technique has been presented for the measurement of gastric motility in laboratory animals, utilizing longterm chronic preparations. The method involves the remote detection of the movements of an implanted magnet. Comparison of simultaneous tracings shows excellent agreement between this and the classical balloon method of recording. The magnetometric technique has the advantage of avoiding the alteration of ongoing peristaltic activity by anesthetics, cataleptics, or mechanical agents. The magnet is also cheaper, more easily implantable, and has a longer life than telemetering capsules. Using this method, the effects Of epinephrine and atropine on peristaltic activity were compared. Epinephrine decreased the force of contractions, but increased their rate. Atropine also decreased amplitude, but left rate unaffected, those dissociations between rate and amplitude of peristalsis indicate the need for describing both parameters when changes are induced, rather than using vague terms like "augmentation" or "suppression".
( Biol. Eng., 1963, 1, 227-235 . A multiple column analytical zone electrophoresis apparatus is described. Twelve columns 0-7 • 15 cm packed with acetylated cellulose powder are arranged radially around 2 circular electrode vessels. The columns are isolated from the vessels by semi-permeable plugs. At the end of the run the columns are discharged in sequence through an ultraviolet photometer by means of an automatic integrating and printing mechanism.
G.F.R. The construction of a quartz cell containing crystalline anthracene for continuous determination of carbon-14 and tritium in the effluent of the amino acid analyzer is described. The cell can be used with standard scintillation counters permitting efficiencies of 38 % at 18 cpm background or 27 % at 7 cpm background for carbon-14 and 0.9 and 0.7% with the same backgrounds for tritium. Depending on the choice of instrumentation the results can be indicated by a ratemeter and recorder, or they can be simultaneously printed on tape and indicated on the recorder of the amino acid analyzer. Carbon-14 and tritium can be determined in the same experiment in different amino acid peaks or, with the use of two channels in the conventional manner, in the same peak. A carbon-14 activity of about 1000 dpm can be determined with a 5 % standard error. Above 3000 dpm the error is 1-3 %. About forty-fold higher activities are required for tritium.
Photometric methods for the measurement of hemagglutinating viruses and antibody. I--Further
( action of Desulfovibrio bacteria has been observed in a prototype biochemical fuel cell. The catabolic action of this microorganism in a properly balanced system, i.e. containing proper electrolyte-nutrient and bin-fuel combination, shows promise of yielding a practical, lowpower biochemical fuel cell generator. Best results to date have been obtained with fresh mushrooms as the bin-fuel where power levels of 1540 ~.w per square inch have been achieved. Further experimentation planned in this laboratory will be directed at improving the power constancy at the higher current-voltage drainage rates. Concurrently with these advanced studies we will attempt to learn if more rapid catabolic action can be realized at the electrode surface (anode), correspondingly producing higher electrical currents. A photometric method for the precise measurement of specific hemagglutinating inhibiting antibodies is described. The average difference of titers obtained in two different laboratories by different technical teams using different instruments was 9"6%. Procedures for the quantitative analysis of mixtures of anfisera and of viruses were described and a high degree of accuracy was found when they were employed. The findings suggest many applications, including the possibility of establishing useful international standards of reference.
(A .) 632. Equivalent circuit as related to ionic systems. A. FINKLSTEIN and A. MAURO, The Rockefeller Institute, New York City, N.Y. Biophysical Journal, 1963, 3, 215-237 . The purpose of this paper is to clarify the relationship between certain "equivalent circuits" and the fundamental flux equation of Nernst and Planck. It is shown that as a direct algebraic consequence of these equations one may construct two types of equivalent circuits for a homogeneous (charged or uncharged) membrane. The one, which we term the "pure electrical equivalent circuit", correctly predicts all of the electrical properties of the membrane for both steady and transient states. The other, which we call the "mixed equivalent circuit", predicts the steady state I, characteristics of the membrane and the steady state ionic fluxes; it is not applicable to non-steady state properties or measurements. We emphasize that with regard to the portrayal of the physical basis of the properties of a homogeneous membrane, the mixed equivalent circuit can be misleading. This is particularly significant because this same circuit can also be used to depict a mosaic membrane, in which case the circuit gives a realistic pictorialization of the physical origin of the membrane properties. It is hoped that our analysis will be of aid to workers in electrophysiology who make use of equivalent circuit terminology in discussing the behavior of the plasma membrane.
(A.) Equations are derived to represent the permeability of a barrier composed of either two or three distinct layers through which solutes diffuse in sequence. The ions 86 Rb+ and 32 P--orthophosphate migrate independently through excised pieces of rabbit mesentery and peritoneum in the absence of hydrostatic and electrochemical gradients (tracer-ion diffusion). This transport can be described by experimental values of the permeability constant K. If one assumes that 86RB+ diffuses freely within pores that lie between mesothelial cells, experimentally determined values of K require that these pores occupy in the aggregate 0-6 % of the macroscopic area of the mesentery. For the peritoneum, which is less permeable than mesentery to both rubidium and phosphate, the corresponding pore area is 0-2~o, comparable to Pappenheimer's estimate of 0-2 % for capillary endothelium, representing one more of the many similarities between mesothelium and endothelium in both structure and function. Biochimica et Biophysica Acta, 1962, 65, 472-480. (1) The influence of Na+ and Kq-ions on the phosphate metabolism of the phosphoproteins of human red cells has been studied. (2) With high intracellular Na+, but in the absence of external K+, the radioactivity of the phosphoproteins increases steadily over a period of at least 4h. (3) In the presence of external K+, or if external K+ is added during the incubation, the number of radioactive phosphate groups in the proteins declines and reaches a steadystate level at about 67% of that in the absence of external K+. (4) Ouabain abolishes the effect of K+ ions, and also reduces the build up of radioactive phosphoprotein in the presence of intracellular Na § ions. (5) A protein phosphokinase has been demonstrated in purified red-cell membranes. It is activated by a number of monovalent cations. (6) A phosphatase has been demonstrated to exist in these membranes. This enzyme splits p-nitronyl phosphate, is stimulated by K+ ions and inhibited by ouabaln.
(A.) 635. Sur l'origine de l'information et de l'organisation dans les structures polyatomiques. J. POLONSKY, Cie
Grnrrale de t~l~graphie sans fil, Paris, France. Annales de Radio~ldctricitd, 1962, 17, 227-245 . Biology is looking for a theory for the study of dynamic equilibrium in systems organised on the molecular scale. Moreover quantum electronics, directed towards the use of organic structures in electronics, is showing an increasing interest in the same problem. In this study a method of approach by way of a synthesis between quantum thermodynamics and information theory is discussed. A hypothesis is made concerning the origin of information and of organisation in biological structures (selforganizing systems) without infringing the second generalised postulate of thermodynamics. According to this thesis the increase of information and organisation in polyatomic systems and in biological systems in particular, stems from a transfer of quantum order from the mono-to the polyatomic scale, through the exchange energy, derived from Pauli's exclusion principle. The author endeavours to show how a poor-specific order in atoms is converted into high specific order and into organisation in complex systems composed of molecules, crystals and macromolecules. Some cases of application to biological structures will be described at the end. Div., Moore Sch. of Electrical Eng'g., Univ. of Pennsylvania, Philadelphia, Penna., U. S.A. Journ. of Physical Chemistry, 1962 , 66, 2626 -2635 . Determinations of the dielectric properties of suspensions of spherical colloidal particles are reported over the frequency range from 20 cps to several hundred kilocycles. Very large dielectric constants are observed at low frequencies. Since the experimental data approach constant values at very low and high frequencies, they can be described by a fairly well-defined spectrum of relaxation times. Simple relationships exist between particle size, low frequency dielectric increment and average relaxation time. Several physical processes, such as relaxation due to Maxwell-Wagner effects, to electrophoretic particle acceleration, or to the presence of a frequency-independent surface conductance, are shown not to account for the observed data. Surface conductance and capacitance data are determined, the conductance having one frequency-independent and one frequency-dependent part.
(A.) 638. A theory of the low-frequency dielectric dispersion of colloidal particles in electrolyte solution. G. SCHWARZ, Electromed. Div., Moore Sch. E.E., Univ. of Pennsylv., Philadelphia, Pa., U. S.A. Journ. of Physical Chemistry, 1962 , 66, 2636 -2642 . A mechanism responsible for the dielectric dispersion commonly observed at low frequencies with colloidal particles suspended in electrolytes is suggested. It is due to the pnlarisation of the counter ion atmosphere around the particles by an external electric field. A reasonably simplified theory of this effect is developed for particles of spherical shape: The displacement of counter ions in the double layer is shown to be equivalent to the existence of a surface capacitance displaying a diffusion controlled relaxation. This effect can be expressed by an additional "apparent" dielectric constant of the suspended particles exceeding their actual dielectric constant at low frequencies by many orders of magnitude. The theory is applied to the special case of particles suspended in a fairly well conducting electrolyte. Such colloidal systems display a particularly well pronounced low frequency dispersion effect. The results of previous experimental investigations with suspensions of uniformly sized polystyrene spheres are used in order to test the theory. Assuming reasonable values for the density and the mobility of the counter ions in the double layer the theory agrees very well with the static dielectric increment and the characteristic frequency of the dispersion as experimentally observed. A distribution of activation energies of the counter ion motion on the particle surface is introduced to account for the relaxation spectrum of the dispersion curves. Laboratory and Clinical Medicine, 1962, 60, 976-982 . Statistical determination of the normal ranges of glucose in capillary blood were made during tolerance testing. With the use of these criteria capillary values were tested against venous values in 220 individuals, including diabetic patients, nondiabetic subjects, obese subjects, and a few patients with liver disease. In 208 individuals (94.5 per cent) interpretation of the capillary curve coincided with the venous curve. The largest discrepancies occurred in the obese group. Capillary blood sugar measurements were found to be expedient as well as reliable for diagnostic purposes and for evaluation of control in diabetic management. 78-80. Le fonctionnement de la cellule vivante pose de nombreux probl~mes non encore r~solus du fait de la petitesse des organites cellulaires et de la difficult6 d'intervenir avec pr6cision Aleur niveau. Le Centre National de Transfusion Sanguine de Paris, a entrepris depuis plusieurs ann~es l'etude de l'effet des radiations sur les cellules vivantes l'une des methodes employees ~tant leur micropuncture A l'aide de spots convenables de lumi~re ultraviolette. L'apparition des lasers permet de poursuivre ces exp6rimentations en lumi~re coh~rente grande densit6 d'~nergie. Les caract6ristiques principales du dispositif experimental utilis6 pour agir sur une cellule, sont les suivantes (volt documentation).
(A.) 645. Iron metabolism in the bone marrow as seen by electron microscopy: a critical review. M. C. BESSIS and J. BRETON-GORIUS National Blood Transfusion Cc ntre, Paris, France. Blood, 1962, 19, 635-663 . Peripheral blood, bone marrow and liver cells from human subjects were examined by electron microscopy which allows the visualisation of ferritin molecules and crystals. The constitution of haemosiderin is analysed and the pathology of iron metabolism discussed in detail.
(P.M.B,) Botany, 1962, 13, 436-442 . The use of the oxygen electrode in measuring the respiration rate of slices between 0~ and 27~ is described. When slices are transferred from 27~ to 0~ the respiration rate adjusts to the level characteristic of the low temperature within 2 or 3 minutes. The slices have a high oxygen affinity and the respiration rate at 0~ is approximately 10 per cent of the rate at 24~ in both freshly cut slices and slices aged 24 hours, during which time respiration increases fourfold. (A.) 649. Biological oceanography. C. N. SHUSTER, Jr. I.E.E.E. Convention Record, 1962, I0, Pt. 9, 111-119 .
A biologist's synopsis of oceanography. It also points out some uses of instruments, since instrumentation is playing an important role in oceanographic research; future utilization of instruments will be intensified. For example, instruments can be used to increase our ability to obtain, process, and interpret synoptic data. These data, fed back into computers, can be used to predict oceanic events. Mddicale, 1962, 20, 62-66 . Un tube (ou un transistor) peut 6tre consid6r6 comme un interupteur, ferm6 lorsque le tube est conducteur ou bloqu6. Les oscillateurs de relaxation utilisent cette propri6t6 des tubes pour produire la charge et la d6charge de condensateurs, dormant ainsi naissance ~t des signanx sensiblement rectangulaires et en dents de scie. Cot article 6tudie la lampe au n6on, le thyratron, le multivibrateur, le relaxateur bloqu6, et les montages astables, monostables et bistables.
E. (E.M.) 654. Electronique appliqu6e fi la m6dicine. 5.--Transformateurs de signaux. R. DUCHAMP. Electronique M~dicale, 1962, 22, 88-92 . Darts le cas le plus g~n~ral, un 616ment qui re</0it un signal h l'entr6e et restitue un signal diff6rent/1 la sortie constitue un transformateur de signaux. Lorsqu'il ne comprend que des 616ments passifs R. L ou C, un transformateur de signaux est dit passif. Lorsqu'il contient des 616ments actifs, lampes ou transistors, il est dit actif et s'appelle souvent un amplicateur, marne si sa fonction principale n'est pas d'amplifier.
E. (E.M.) 655. A simple tunnel diode relaxation oscillator. J. Electronic Engineering, 1963, 35, 156-159. A tunnel diode relaxation oscillator using an inductance and two resistors is described. The circuit is analysed by assuming straight line approximations to the diode characteristic; such approximations lead to acceptable results. The oscillator frequency is derived and is found to be directly proportional to the magnitude of the inductance, suggesting a simple method of frequency control. The stability of the circuit is also investigated and it is shown that the frequency stability can be high over a wide range of supply voltage. The output amplitude is likewise shown to be very stable, Some applications of this circuit are outlined.
MERRETT.
F.G. (E.E.) 656. Advantages of a current-derived Wien bridge oscillator. M. PRICE, Leigh Instr., Ltd., Carlton Place, Ont., Canada. Canad. Electronics Engineering, 1962, July, 30-31 . The current-driven Wien network offers significant advantages over the conventional voltagedriven type. Advantages are simpler circuitry and less dependence on transistor parameters. It appears to be easier to achieve these desirable qualities with the current-derived network.
(A.) 657. Analysis of nonlinear distributed systems. A. C. SCOTT, Dept. of Electrical Eng'ng., Mass. Inst. of Technology, Cambridge, Mass., U.S.A. Circuit Theory, 1962, CT-9, 192-195 Electronic Engineering, 1963, 35, 299-231 . Pulsed anode supplies are often used to overcome the difficulty of extinguishing cold-cathode triodes. With such circuits it is possible to store information by making use of reverse trigger current flow. By using two phase pulse signals with pulse plus bias trigger circuits it is possible to construct NOT and NOR devices, although it is necessary to ensure accurate pulse timing. The methods given can also be used with various semiconductor devices. Neurophysiol, 1963, 15, 118-122. 662. A semiconductor current amplifier. N. L. GREGORY and J. E. LEwIN. Electronic Engineering, 1962, 34, 155-157. In the amplifier described, the input signal is applied to a silicon diode used as a voltage sensitive capacitance in a r.f. modulator. The frequency deviation is converted in a discriminator to an amplified d.c. output signal. Overall current feedback results in a stable gain, and day to day drifts of less than 10 -T 1 A are obtained without the necessity for temperature control. The amplifier was initially designed for use in oxygen polarography, but has also been applied successfully in gas chromatography and mass spectrometry. In the latter application, beam currents of 10 -12 A are measurable.
1.E.E.E.
(A.) 663. Some observations on the production of white sound. G. E. HESSE, Dept. of Anaesthetics, Univ. of Bristol, England. Worm Medical Electronics, 1962, 1, 55-59 . Considerable attention has been given recently to the possibility of producing relief of pain by the application of white sound to the patient's ears. The author describes experimental work which has been carried out on the production of white sound and discusses the difficulties encountered.
(A.) 664. An electrical thermometer. J. E. PALLETT, The Post Graduate Medical School, University of London, London, England. Electronic Engineering, 1963, 35, 313-315 . The application of the silicon transistor to the measurement of temperature in the range --80~ to 150~ has been investigated. It has been shown that within this temperature range, the voltage between the base and the emitter, Vbe, must vary in direct proportion to temperature if the collector current remains constant. A circuit arrangement is described where the transistor forms the first stage of a d.c. amplifier and the voltage Vbe is derived from a potential divider across the output of the amplifier. The output voltage is directly proportional to temperature. The instrument appears to be linear to within 1 per cent over the range ~100~ and stable to about 0.1~ at 100~
The planar transistor should give better performance. WAGER, Univ. of Birmingham, Birmingham, England. Electronic Engineering, 1963, 35, 254-256 . A satellite borne experiment to measure electron density required that data be Stored for periods up to 51 sec duration in order that the information should be continuously available for sampling by one of the satellite's two telemetry encoders. By using capacitor storage techniques an overall accuracy of better than 3 per cent 15mV is obtained for a working temperature range of 0 to 55~ F. Engin'ng., La Jolla, Calif., 1962, 166-173 . This report describes the Midwest Regional FM Phone Network, now being developed, for the transmission of the fetal electrocardiogram. The potentialities of such a system are discussed with proposals for broadening the network to embrace those centers interested in this research. The most important aspects of this work are the probability of rapid build-up of research information, increased understanding of the unborn heart, and avoidance of the loss of key data. A related aspect is a most efficient utilization of skilled personnel and advanced equipment.
(A.) 676. Endoradiosonde Techniques--A Survey.
B. JACOBSON, Dept. of Medical Electronics, Karolinska Institutet, Stockholm, Sweden. Med. Electron. Biol. Engng., 1963, 1, 181-194 . A survey is given of endoradiosonde techniques, which are employed for wireless transmission of physiological data from inaccessible body cavities. The advance of the method is that no tubes or wires are needed between the data transducer inside the body and the recording equipment outside it. Detailed descriptions have been published of endoradiosondes sensitive to temperature, pressure and pH. Other data that can be telemetred by such miniaturized radio transmitters are: partial pressures of carbon dioxide and oxygen, chloride ion concentration, enzyme activity, bioelectric potentials and intensity of ionizing radiation. Endoradiosondes have been used for examination of the entire gastrointestinal tract. Surgically implanted endoradiosondes have great applicability in experimental physiology and pharmacology since measurements can be made for months on unrestrained and unanaesthetized animals. Mar., 58-60. Medical research has scrutinized the heart, lungs, and kidneys for many decades until now these organs are pretty well charted and understood. But not so with the gastrointestinal tract. Advent of the radio pill, which can telemeter information about temperature, pressure, oxygen concentration, acidity, and other variables, now changes the picture. At long last medical researchers have a tool which they can use to advance their rather primitive knowledge about the gut to a level of understanding comparable with that of the more accessible organs. In telling where the pill is sending its data from, this servo tracker adds immeasurably to the usefulness of the radio-pill technique. (A.) 678. Biological energy as a power source for a physiological telemetering system. F. M. LONG. I,E.E.E. Convention Record, 1962, 10, Pt. 9, 68-73 . A brief study of three biological energy sources, biological potentials and chemical gradients, blood pressure and flow, and muscular activity and motion, revealed that the first two possibilities presented difficult problems in electrode and tissue reactions and that the third possibility might have more immediate application. A theoretical study of an accelerorneter system, utilizing relative motion, indicated that several milliwatts could be delivered to the damping mechanism. A test model employing a piezoelectric crystal as the mechanical to electrical convertor and a tunnel diode oscillator was successfully operated at power levels of approximately one microwatt. , 1962, 3, 366-376 . A method for recording the phasic pressure changes that occur during gastrointestinal digestive activity is described, along with an additional technique for relating this information to short-term orientational changes, as recorded by variations in the coupling between the transmitting capsule and a simple aerial loop placed over the abdomen. The pressure wave forms and movements recorded from stomach, pylorus, small intestine, ileocaecal valve, and colon are described. Artefacts due to transmitted movements and the effects of changes of intraabdominal pressure are also mentioned.
Gut
( 1963, 35, [220] [221] [222] [223] [224] [225] [226] [227] [228] . It is often necessary to extract meaningful information from a train of pulses which appear to be nearly random with respect to time. The instrument described was designed for the automatic analysis of the distributions of time intervals between standard electrical pulses. It will compute a crosscorrelation between two sets of independent events: it will also provide what is called the digital auto-correlogram for a single series of pulses. Some applications of this instrument to neurophysiology are discussed. Psychophysiology Newsletter, 1962, 8, 15-20 . As the authors have engaged in the early stages of developing their psychophysiological laboratory, they have found one of the most useful strategies has been that of emphasizing the over-all process concept. That is to say, their attention is directed toward the over-all organization of the data-gathering and analyzing system, as it is expressed in terms of a specific sequence of operations. This permits then, a consciously determined shift of the role of the human participant as circumstances permit. The ultimate aim of such shifts being to increase his freedom to concentrate on the creative and interpretive aspects of the problem. This strategy also facilitates the extensive learning of the various technologies to proceed in a coherent and natural manner. By the time, then, that the system approaches the level of complexity appropriate to modern psychophysiological experimentation, the humans involved are capable of effective intervention at any point in the system. This is desirable not only for purposes of trouble-shooting, but, more importantly, for exploitation of the un-anticipated applications of the developing results.
(P.N.) 687. A digital data handling system for psyehophysiological research. R. F. DOCTER, Neuropsychiatric Inst., Univ. of Calif., Los Angeles, Calif., U. S.A. Psychophysiology Newsletter, 1962, 8, 4-11. 688. An automatic system for processing mieroelectrode data. E. M. GLASER, Dept. of Physiology, Johns Hopkins Univ., Sch. of Medicine, Baltimore, Md., U. S.A. Psychophysiology Newsletter, 1962, 8, 12-16. The system described converts microelectrode recordings obtained on analog FM magnetic tape into a punched paper tape record consisting of measurements of the time intervals between consecutive spike potentials and/or stimulus artifacts. The punched paper tape record consisting of measurement of the time intervals between consecutive spike potentials and/or stimulus artifacts. The punched paper tape record can be used to obtain typewritten copy directly, by means of a Flexowriter, or as input data to any one of a number of digital computing machines. It can also be used, if desired, to punch IBM cards for entry into other data processing machines. With the data in this form it becomes possible to perform analyses which involve such questions as adaptation, habituation and extinction. In the case of spontaneous activity it is possible to examine the activity for such characteristics as stationarity and other properties of stochastic processes. Finally, it is possible to examine neural discharges for signs of message coding in the information theory sense. (P.N. Jap. Journ. Med. Electronics & Biol. Engin'ng., 1963, 1, 61-69 . There are three processes in medical diagnosis; the program processing, data acquisition and data processing, The BAYES' theorem is widely used in the third process. However a priori probability is not always available. The use of likelihood function is our basic principle of medical diagnosis. We utilize symptom complexes, which are selected so as to be nearly independent of each other. The logarithm of the likelihood for each disease is calculated as the sum of logarithms of probability of each symptom complex. In diagnosing neurological disorders with the aid of a newly devised machine of matrix type (NEC), which can deal with 40 symptom complexes and 40 diseases, 90 % of the tested cases were correctly diagnosed, after the discrepancy between the symptom complexes of a patient and those of the proposed disease was checked. Congenital heart diseases were correctly diagnosed in 97~100%. As a rule the final decision is made when the value of logarithm of likelihood function exceeds a fixed value which is predetermined, the second kind of error being considered. Engineering, 1963, 35, 242-245 . A transistor multiplier using the variable area waveform method is described. A bandwidth of 10 kc/s and an accuracy better than 1 per cent is obtained using medium speed switching transistors. A long-tailed pair circuit varies the emitter currents of a symmetrical emitter-coupled multivibrator, which generates a pair of antiphase rectangular waveforms, with a mark-to-space ratio dependent upon one multiplicand. A voltage dependent upon the other multiplicand is applied to two switches controlled by the waveforms from the multivibrator. The outputs of these switches are combined and smoothed to give the required product.
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Intelligent automata and man-automaton combina-
tions: A critique and review. G. P. DEFLOmO. Electrical Engineering, 1963, 82, 200 . Computer programs and sophisticated hardware systems have been described that attempt to mechanize various problem-solving and perceptual abilities typically regarded as human. A few modestly intelligent machines have been produced. However, many of the most interesting problems--under direct machine attack with available concepts and hardware--are unyielding. One promising interim solution is the use of cooperative man-automaton combinations. Artificial intelligence, intelligent automata, and man-automaton combinations are defined and discussed, problems and successes reviewed. (I.E.E.E.)
late an animal nerve axon, the authors made an active pulse transmission line, using tunnel diodes. This line shapes the signal waveform during transmission, that is, there being a specific pulse-like waveform peculiar to this line, Smaller signals are amplified, larger ones are attenuated, narrower ones are widened and those which are wider are shrunk, all approaching the abovementioned specific waveform. In addition, this line has a certain threshold value in respect to the signal height, and signals smaller than the threshold or noise are eliminated in the course of transmission. Because of the above-mentioned shaping action and the existence of a threshold, this line makes possible highly reliable pulse transmission, and will be useful for various kinds of information processing systems.
(Article in Japanese).
(J.J.M.E.) 704. Electronic simulation of daily rhythm in nocturnal animals. A. P. SAGE and J. L. MELSA, Department of Electrical Engineering, University of Arizona, Tuscon, Ariz., U.S.A. IEEE Trans. Bio-Medical Electronics, 1963, BME-10, 68-73 . The term "biological clock" is used to designate the phenomenon, displayed by organisms, of pacing activity in a cyclic manner related to environment. Many nocturnal animals, for example, are capable of entraining the onset of their activity with the light-to-dark transition in a periodic light-dark regime in which the period or ratio of light to darkness varies widely. This paper presents the development of an electronic model for simulation of the adaptation of the endogenous circadian rhythm of nocturnal animals due to light stimuli.
( Engin'ng., 1963, 1, 27-33 . Investigation is made of the field of medical electronics and biological engineering in relation to the neighbouring regions of medicine and engineering. The amalgamation of medicine and engineering in this field should be based on the application of the techniques and knowledge developed in one area to the other without losing the ideas and the philosophies characteristic of each field. The techniques and the subjects of study in the field of medical electronics and biological engineering are classified according to the relation between medicine and engineering, and to the relation between the biological system and its environment. A survey is made of the present state of the art and the possible future developments in each field thus classified; with some emphasis on the techniques for biological meast~rements, information processing in medicine, construction of reasonable models, handling of the energy acting on biological systems, substitution of biological functions, system engineering in medicine, and applications of medicine to engineering. (Article in Japanese).
(J.J.M.E.) 714. Perspectives in electronic engineering in relation to medicine. T. SAKAMOTO, Department of Electronic Engineering, University of Tokyo, Japan. Jap. J. Med. Elektron. Biol. Eng., 1963, 1, 99-106 . This paper reviews the present state of arts and the expected future developments on the side of electronic engineering, with its possible influence on medicine. Emphasis is placed on the importance of modular systems, from the standardization, ease of construction and maintenance, and other industrial points of view. The tendency toward miniaturization and micro-module system is also discussed. Mention is made of the possible mode of cooperation between electronic engineering and medicine in the field of research toward the development in electronic and control engineering as well as in medicine. The rapid expansion of information processing techniques will produce profound influences on medicine, both in diagnosis and in hospital management, which might better be called an introduction of system engineering to medicine.
(J.J.M.E.) 715. United field of medicine and engineering. T. WAKAnAVASm, Dept. of Physiology, Medical College, Tokyo, Japan. Jap. Journ. Med. Electronics & Biol. Engin'ng., 1963, 1, 34-39 . Clinical medicine has a character like a pure science, because there are still many problems to be elucidated in clinical pathology. Engineering is a. science which researches and develops things indispensable for human livings and has now developed in its field medical engineering as a new branch, including a special area of medical electronics. In Japan, since 1955, we have had a joint committee of research workers of medicine and of electronics. New ideas and techniques in medical electronics were presented there. Besides electrophysiological instruments, many new apparatus were introduced to investigate physiological and pathological functions by transducing various biophysical and biochemical changes to electrical information. Moreover several surgical instruments by use of ultrasonic waves, etc. were developed. Field of medical sciences has been enlarged by the application of electronic computers. Data processing instruments are expected to be introduced into clinical use in near future. For further development in this science, it is absolutely necessary to have researchers working in the two fields, medicine and engineering, united to cooperate for the common aim. (Article in Japanese).
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